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CEMENTATION OF IRON AND STEEL

Analogous variations, though not so great, are observed for many of the
alloys of iron most frequently used in practice. This is seen in chromium,
and chromium-nickel steels, etc., from the results of my and Doctor Carne-
vali's experiments which I have cited and examined in detail, also from the
point of view of their theoretical interpretation, in the preceding chapter
(see p. 146).

The numerous experimental data set forth in the preceding chapter con-
firm fully these conclusions, showing the ease and the certainty with which
the rational use of carbon monoxide in the cementation of steel permits of
obtaining cemented zones in which the maximum concentration of the carbon
does not exceed a definite and pre-established value and varies from one layer
to the other of these cemented zones as desired. No other oarburizing
substance permits of such control. The variety of the types of distribution
of the carbon in the cemented zones which can be thus obtained permits of
obtaining with certainty in any practical case the product which is best
suited to its purposes.

It can, therefore, be asserted that the cements with carbon monoxide as
base, and, more especially, those whose action may be regulated,1 are the
most perfect cements. They offer the greatest guarantees of well-defined
and uniform quality of the product, together with the amplest opportunity of
adapting the quality of the product to the conditions which it must satisfy.

Before closing this chapter, I think it well still to review briefly, on the
basis of the most recent and reliable experimental data, the results obtained
by various experimenters on some other problems in the processes of cementa-
tion. I shall omit various questions of secondary practical interest, such,
for example, as that of a "reciprocal" phenomenon of the cementation
proper, consisting in diffusion of the iron into the carbon (see Colson, p. 25,
and Osmond, p. 28), or that, also treated by Osmond (see p. 28), of the even-
tual necessity that the diamond undergo a "molecular transformation"
to be able to cement iron. Thus, too, I shall not deal with questions on
which experiment has yet furnished only scarce and uncertain data; such, for
example, as the question of electrical cementation (see p. 28).

A series of experimental data of great practical interest is that which
concerns the relations between the temperature at which a given process
of cementation is effected and the quality of the product obtained. In all
this group the only reliable data are those furnished by the more recent re-
searches, the only ones in which the measurement of the temperatures was
made with precision. 2

1 This does not happen, for example, in the cements in which the carbon monoxide is
a secondary product of the dissociation of a carbonate added to the other components of a
solid cement.

2 See, for example, the observations which I made in connection with the investigations
of Mannesmann (see p. 17).   Also in th'e recent investigations of Ledebur (see p. 60) the
measurement of the temperature was made exclusively by means of Seger cones, which, as
is well known, permit of only a very rough approximation.